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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium in which the 
electromagnetic conversion characteristics are improved, especially a medium noise is 
decreased, which has both of travelling durability and proper head cleaning effect, and in which 
the C/N and error rate at short wavelengths are significantly improved by the combination of an 
MR head. 

SOLUTION: This magnetic recording medium is produced by successively forming a 
substantially nonmagnetic lower layer and a magnetic layer having ferromagnetic metal powder 
dispersed in a binder in this order on a supporting body. The average major axial length of the 
ferromagnetic metal powder above described is 0.03 to 0.10 jim. The magnetic layer above 
described contains 25 to 400 pts.wt of nonmagnetic particles having a smaller average major 
axial length than the average major axial length of the ferromagnetic metal powder and having 0 
to 30% coefft of variation of the major axial length to 100 pts.wt. of the ferromagnetic metal 
powder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the magnetic-recording medium which prepared the lower layer which is 
nonmagnetic substantially, and the magnetic layer which comes to distribute a ferromagnetic 
metal powder in a binder on the base material at this order The average major-axis length of the 
aforementioned ferromagnetic metal powder is 0.03-0.10 micrometers. The aforementioned 
magnetic layer is a magnetic-recording medium characterized by having average major-axis 
length smaller than the average major-axis length of the aforementioned ferromagnetic metal 
powder, and carrying out 25-400 weight section content of the nonmagnetic particle whose 
coefficient of variation of major-axis length is 0 - 30% to this ferromagnetic metal-powder 100 
weight section. 

[Claim 2] The aforementioned ferromagnetic metal powder is a magnetic-recording medium 
according to claim 1 characterized by the coefficient of variation of major-axis length being 0 - 
30%, the rate of a single crystal being 30% or more, average needlelike ratios being 4-10, a 
coercive force being 1800 to 3000 oersted, and saturation magnetization being 120 - 160 emu/g, 
and specific surface area being 40-75m2 / g. 

[Claim 3] The average major-axis length of the aforementioned nonmagnetic particle is a 
magnetic-recording medium according to claim 1 or 2 characterized by being less than 0.02-0.10 
micrometers, for the coefficient of variation of major-axis length being 0 - 30%, and for average 
needlelike ratios being 3-10, and specific surface area being 40-1 20m2 / g. 

[Claim 4] The aforementioned nonmagnetic particle is a magnetic-recording medium given in any 
1 term of the claims 1-3 characterized by being at least one sort chosen from the hematite, the 
goethite, the rutile titanium dioxide, and the conductive tin oxide. 

[Claim 5] A magnetic-recording medium given in any 1 term of the claims 1-4 characterized by 
for the aforementioned nonmagnetic particle being at least one sort chosen from the hematite, 
the goethite, the rutile titanium dioxide, and the conductive tin oxide, and carrying out surface 
treatment 

[Claim 6] An aluminium compound is put on the goethite containing the aluminum element, 
annealing processing is dehydrated and carried out, surface treatment is carried out by the 
drainage system as occasion demands, and the aforementioned nonmagnetic particle is a 
magnetic-recording medium given in any 1 term of the claims 1-5 which are the hematites which 
it comes to carry out and are characterized by not containing the aforementioned magnetic layer 
as an abrasive material particle other than the aforementioned hematite 10-50 atom % content 
about an aluminum atom to an iron atom. 

[Claim 7] the aforementioned magnetic layer — a coercive force — 1800 or more oersteds — it 
is — the amount of magnetization (saturation-magnetic-flux-density x magnetic layer 
thickness /4pi) — 1.0 - 8.0 memu/cm2 it is — magnetic-recording medium given in any 1 term 
of the claims 1-6 characterized by for magnetic layer thickness being 0.05-1.0 micrometers, and 
the surface roughness of the aforementioned magnetic layer being 3.0nm or less in the 
longitudinal-plane-of-symmetry average surface roughness by the 3D-MIRAU method 
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[0 0 4 9] *^BJw^^fig/iffii|^i*3^^T^4, *s*7-J* 

[0050] ^m<Dm^m<o^^m^m^m.^ (r 

a) J4, 3 D-M I RAUmizX V MfeZilZiAXfo 
<0, ^0J-C-i±*f*L<l4 3. OnmKT, MK£f £ L 
<i42. 7 nmHT> #f-*f* b< i4 2 . 5nraKK' 
$>5 0 Ra^3. 0 nm5r«^5i:^IE»^#:i:^s/ 

Sr+^t^ff-f-S i i: /^HSrefc So 
[00 5 1 ] jft^tt^iEfit^tr totiS4Si 
T'fc-5„ #tci«teiMw- h^^i-Sfcfeic^s/ Kir 

to. 5~ifff«±±tf5 ! &S;$5;fc , 9, y=r^rA 

ji \zm bfc 3 &5£^ h v — 9 s<s( >- y— ^T-y-j^mm 
[ o o 5 2 ] *i?»*4tt:, {g^^ss^a • m&mm 
^a, «a) , a* mss, mm) mmTxt>&mmm 

e^attST'TS/4 s #atte(0 2®*5t^^L, TS 

k t ^ x-r r & fls jS® tb m^f-^r n#f-*^i-e 
[0053] T*»=ttffl»*Jro»»»ffi«>teJw*ffi««; 



05 [00 54] ^IE^<D^*^/^^«jtl'#V\ IS 

[0055] ^^mm<om^.mm<om^mtiz^ 

[0 0 5 6] ^/^^r'-rTtt^^/i >9 , iHfcfE®:^ <£> 
7 * — trffijxT V > § t X h -5 o 

30 [0057] frmw^m-^. v\,^®sm%%mi&m-±. 

[0 0 5 8] 

40 TJB*«ft«bfc«fcT«±K-UiS:**-t-5*jSfe (W/ 

•So ^jgW^W^C^^W/W^ieF* LV^^ 7*4 7*9 <» 
H#llW/Dt+^e«T?t5. *^i^cofiJi1»^;T-W 

t«ttJfro*ffia$ Srfi^-e* So 

[00 5 9] [^tt^JS«&*] »B«4^JR»5|5i bT 
14, a - F e 5r£^i t^fM^W^eMI 

50 A 1 , Si, Ca, Mg, Ti, Cr, Cu, Y, S 
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n, Sb. Ba, W, La, C e , P r , N d , P , C 
o, Mn, Zn, Ni, Sr, Bft i?<7> kXh 

\, #J', AUCa.Mg, Y, Ba,L 
a, Nd, Sm, Co, N i (D'pt£ < £ <b 1 o£r a - F 
e^!^tfit^#f*bV\ C oliF e t-g-^SrfES 
<k g&? nES-ffc^itJD L, 75>o®B^efc& $ ttS <£> 
£LV\ C o roMitt F e 1:3 LT 1 ~ 4 Ogf %^ 
$f*L<. $^l^*b< til 5-3 5!W-l-%. £<9ft 
SL<l±2 0~3 5fWfc5. Ym<T)%;±M7tM(n 

%mmn i . 5 1 2 l< , $ h tr 

$f£ L< (43- 1 i t>»* L< (44-9^?- 

L< (43- 1 i , )^L<l44~9g 

^%r-fc-5o y^w^^^a 1 tem&pjk-^mm 

[0060] 3fi^tfe&Jgt&*w^7k*ii 0 . 1 ~ 2 mm 

Z>Z.t1>W£.\,\<\ ^:<Ot5Hi4il^, 6~12tfc5 

»^u<i4 7~i i-c-fo5o %m&&mn3z<r>XT 

1 5 // mole/m 2 , $f * L<(4 2~10/x mole/m 2 . Xl= 
L< (43-8 ^mole/m 2 X'ibZo ^r7!)yi»lf 

ttCNa> Ca, Fe, Ni, Sr, NH 4 , SO tl 
C K N0 2 , N0 3 & ifcD^-r *^&-£ts*8r&frfo 

WtofcZ 0 Oppm EATS*-efctvhf, ftll:t±ifL4 
\s o ^sp 9 -2 3 1 5 4 6^$8(c:|ESc§ttrv^5 

«tt4fc*»*B:£?Lj»s4>*< » -twttttifitt, 10$* 
[0 0 6 1 ] Sfc^KoV^Ttt&K^Lfcta^F-lM 



#<D S F D jJS/h $ V * £ , BfrffcSte/iS ->-f — -7X' f- ^ •> 
3„ Hc^Sr/h$<1- -53^*^(4, I^t/iSy-? 

[0062] [t^3 m~Tm\-m-rz>wMteftmi^ 
io si, ^<Dffimi^mm£h%^h<nx\-±ts:\,^K m 

[oo63] mrnrn^k vxn. Mttf, 

bljRtSr i:/5S-e#5, mmit-S-Vob \*Xt*M*.t£a 
ft^goyoKlWa-T^?^ fl-T/l'S-*-. v-T 

e-r^$^-, ^-fk^-r*, g?-fb^n^ N 
25 xh<0s 3EK#*bv^©tt-iWt^^^, o-iMt*-e 

K> Qll*'pt£< L> ^S(-<fc DAK Si ik&VoXmm 

BWfc^^vtt. AK Fe^Srl- 
V\ $ bic«ffi5rA K S i ft^-etolL« ftfeftEf^ffl 
0 0 5~l/imiJW*U^\ ^S»-^C 

40 ©|S J f-f--<X|40. 0lMm~0. 5fimT**>5. # 

^0. 0 8 *tm£iT/i s »*b<> *Mfc&JRSMfcllBT?fc 
sp«||fttt«*» 0 . 3/imEAT*s»*L<, 

0. 2 Mm «T;4 ! $5>(-$f* LV\ *iyy&&&Mi%, 
45 0. 3~1. 5g/ml, 0Sb<l4O. 4 — 1. 3g/mlT? 

fc5o #«tt»*«>^**H:iS?(r, 0. 2~5fii%, 
»*L<(40. 3-3*4%, JEt-»*L<{40. 3- 

1. 5li%tfe5. *«tt»5lcropHI4ii#, 2-1 
2-efe5as* pH(45. 5-1 1©IW^*U\ 

50 *«tt»*<OJi:*ffiat±jS*, 1-10 0 m 2 / g . & 
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3:L<}l5-8 Om 2 /g, gi:»SL<fj:10-8 0 
m 2 /g-trfo^ 0 »tt»*^SWX{j:40~l 
OOOA^SK, 4 0 — 8 0 0 A#3EK:*F*Lt\, 
DBP (v^^vi^^ h) Sr^v^cKjft4ttiiS, 
5 — 1 0 Oml/lOOg, jf* b< 111 0 — 8 Oml/lOOg, H 

;£ L < !l 2 0-6 Oml/100g-efc^ 0 JfcSttiMt, 
1. 5-7, fff t<li3-6tfc5o « 

A (^f7 9y») 1-2 0 ^ mole/ 

m\ £?l£L< 112-1 5 jumole/m 2 , SbJC#*b<tt 
3 - 8 mole/m 2 "CfeSo SARf t^^V^IttU* 

r t^x^^><DX»^w\ rixb^*«tt»*<z5*ffi 

ttlfiA 1, Mg, Si. Ti, Z r , Sn, Sb, Z 

A 1 2 0 3 , S i 0 2> T i O z , Z r 0 2 , MgO^it/ 
nttfe<o*7KIMt*"e*)539 s , 3SK#*LV^I1A 1 2 
0 3 , S i 0 2 , Z r 0 2 ^<t^^tl?3^Mft^fe 

[0 0 6 4] *»BoT«R:«v^&ix6*«ffi»*©* 

HIT- 10 0, HIT- 8 2, FP9ItSa-ift« 
DPN-250BX, DPN-2 4 5, DPN-270 
BX, DPN-5 5 0BX, DPN-5 5 0RX, DB 
N-6 5 0RX, DAN-8 5 0RX, ^mMmStWtfc 
f^yTTO-5 1B, TTO-55A, TTO-55 
B, TTO-55C, TTO-55S, TTO-55 
D, SN-100, f^yi*fiiftf^>'STT-4 
D, STT-30D, STT-30, S T T — 6 5 C , 
a-$ft»a-40, f^^i!Sftf^yMT-100 
S, MT-100T, MT-15 0W, MT- 5 0 0 
B, MT- 6 0 0 B, MT - 1 0 0 F, MT- 5 0 OH 
D, mt^-MF INEX-25, BF-K BF-1 

o, bf-20, st-m, mnmmwimk&DE F I 

C-Y, DEFIC-R, 0*7xn^RAS2B 
M, T i 02 P 2 5 , ^%mmm lOOA, 5 0 0 A, 

[0 0 6 5] Tm\z*--#^79*y?&m t &£i£Xte%\ 
<7?Sft*t?*>5*ffi*««et (Rs) ^Tif^ri:. Tfe® 

r i-CflflKWWjKwajftfcfcfcfei-r. i: t"5TIB-e 



«<D^— *vy9 5/^ttBFfa-T5a*J-<toT, J£*T<7) 

[0 0 6 6] TJi^^-TR^y^^^^Jt^Bfllftta 
fi5\ 50 — 500 m 2 / g, £f S L< (170 — 400m 
2 /g, DB PKife*teii?f!\ 2 0-4 0 Oml/lOOg, 
10 b< 113 0 — 4 0 Oml/100g"?fc5 o fJ — ^l^f^ 

y^<D¥^K^-Sllii?i!\ 5 — 8 0nm, £?^L< 10 — 
5 0nm, £ b< 111 0-4 OnnrCfcSo 

>-y^^/^(DpH(12- 1 0, ^Tk^JlO. 1 — 1 Ofi 
S%, ^y^fSliO. 1 — 1 g/mia*«FSLV\, 

is m\^m^bfo%# -&i/z?7 v ? (D^^tzmt vxn 

^t^'^FS BLACKPEARLS 2000, 1 
3 00, 1 0 0 0, 9 0 0, 8 0 0, 8 8 0, 7 0 0, 
VULCAN XC-72, Elftf S# 3 0 5 O B, 
#3150B, #3750B, #3950B, #95 

20 0, #650B, #970B, #850B, MA- 6 0 
0, MA- 2 30, #4000, #4010, apytf 
T^-tf^JS CONDUCTEX SC, RAVE 
N8 8 0 0, 8 0 0 0, 7 0 0 0, 5 7 5 0, 5 2 5 
0, 3 5 0 0, 2 1 0 0, 2 0 00, 1 8 0 0, 1 5 0 

25 O, 1 2 5 5, 1 2 50, 7^-S^7fx^7y 

(O*-*^ 9 y ^ tt±Ei«ft*lc» It 5 011% 
ffiffi-e#S 0 rnt>^^-*^^^^^ll*3fi> Hifcfl 
35 -*^7y?tt«ttf ^-jSy^y^ffilJ 

[0 0 6 7] *fcTJifcH:#HI»*S:B«H-«CT, S 

40 7^ p i/7^y^SW*lfbtl5^^ 

- 1 8 5 6 4^ #MBS 60-255827 -g-fciESn 
45 X\<^£ot£h<D&tiZmXtZ>o 

[0068] Tm<o^mmm mm km) , mmm • 
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merits, mt?*** mk±y$j*. a-mt 

k m\&-9>. — bmbs*, swt**** &jf±£L 
x ^ - ^ a s 6 sx±<d <duw m& * tt»-&it-e 
ftffl^ti^o rn&<owwwiw±«>iK-frflc mm 

0. 0 l-l ^tfs#£b<, 4*K««*SWM*SrK«)S 

0 . *a«>w*a-ct>ttftd*srja: 

MfiO. 3 — 1. 5g/cc, ^Tk^liO. 1 — 5fifi 
%, pH|i2~l 1, Jttffitiil-4 0ra 2 /g^ff 

jW*<#*LI\ »HiittSft^ilAKP-l 
0, AKP-15, AKP-20, AKP-30, AK 
P-5 0, H I T~2 0, H I T~3 0, HIT-5 
0, HIT-60A, HIT-60G, HIT-70, 
HIT-80, HIT-82, HIT-100, ^ ^ ^ 
7y^AAA-0 3, AA-04, AA-06, / 
yuXftKERC-DBM, HP-DBM, HPS-DB 
M, ^F^MilttSWA 1 0 0 0 0, ±«-x«tt«u 
B2 0, 0 *ftfHttfiG- 5 , ^n^^7U2, 
^n^y^Ul, ^fflX|g1±KTF 100, TF 1 4 
0, t'f 7 y b 7 7 7 ^ V, m 

fpi^HttSiB - 3 4 ¥&mf bi%Z>o T*fcSSR*Di-5 - 
[0 0 6 9] [ffrfrjffl *WH*>TJi* JdifcittflJSft 

jib, fcj&mmm^zftb<DM&m*tiim£ftz><, m^jm 

ttWJBtbTHc, ^7^gM*^-10 0-15 0 
t?%Wl ) 0 0 0-2 0 0,0 0 0, 

<te 10,000— 100,000, fi<£*as#*j 5 0 — 1 
ooois^i^-efcSo ^<ox ottmt b-ci*, mt 

[0070] *fc, «W«^IB*fc»S«i:ai»IBi U 



SRMB* ^*»iiB, ^95^«WB, T^*K*NB* 
x**^-jKJ75 KUMB, *y^^/u»IBfc-f 

05 ^--/u^^y-f yw*- hoji^ft, *y ^u^^t 

»IB^oV^-Ctt«!*«Ffll«fT© r^^s^'^K:/ 

ftl!«HBSr*»K:«ffli-*ri:fcFrtB-e«>5« ^ft<b<o 
10 Wi*^»Jfi*ftfcoV^Ttt#HBB6 2-256219 

[0071] KJio»iBr±JWft*fcr4ift**-c«t«-c# 

[0 0 7 2] *y ^U*^»JB«?«JSW:#y a^TVWtf 

20 y^^*:^ ^y 31— y^sKy ^y^-^,u 
#y m^^/UTKy ^u^^, *Ky h3Ky 

/Ky 3i^^yu^y h^y sr 

y ^7^0^^ h>-^y ^i/^y^^(Dt)^^ttffl-C' 

25 fc4>*ttfcB^tt«r»»fc»KH:45«K:je:C, -COO 
M x -SO3M, -OSO3M, -P=0 (OM) 2> 
-o-P = o (OM) 2 , (gJlJi^O^MfiTK^-? 1 , 
*^:ttT/U^7 y ^JR^S) , -OH, -NR 2 . -N + 
R 3 (RttjBHfc***) , 3ltK^^>S. -sh. -C 

*bV\ 5*ffitt*<^*ttl O^-l 0" 8 ^/g 

-e*>5, ff^Kfiio^ioWgtfe^ 

[0 0 7 3] *^W^fflV>b^5r.tt?><D^»J(D*f*: 

35 ^M^tTfl ^t^-/W MVAGH, VY 
HH, VMCH, VAGF, VAGD, VROH, VY 
ES, VYNC, VMCC, XYHL, XYSG, PK 
HH, PKHJ, PKHC, PKFE. 0{f>ft:^X^ 
MPR-TA, MPR-TA5, MPR-TAL, 

40 MPR-TSN, MPR-TMF, MPR-TS, MP 
R-TM, MP R — T AO, IM^SlOOOW, D 
X80, DX81, DX82. DX8 3, 100FD, 
0*if*^»[MR- 10 4, MR - 10 5, MR 1 1 
0, MR 10 0, MR 555, 400X-1 10A, 0 

45 Wilr?U^yS^^7K7yN2 3 0 1, N2 3 0 2, 
N2 3 0 4, *0Wy^rS^yf 1 0 

5, T-R3080, T-5201, s<-Jy?T>-4 
00, D-210-80, ^^#^6 1 0 9, 7 2 0 
9, $#S^WnyUR8 2 0 0, UR8 3 0 0, U 

50 R-8700, RV530,RV280, ±Bffil£M. 
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7x7^40 2 0, 5020, 5 1 0 0, 530 
0. 9020, 9022, 7020, HgHL^Sk MX 

5004, =mtfim^^^^s p- 1 5 o, 

Sf7yF3 10, F 2 1 O^^fetf bti^o 
ttT* K: * o -C S & »attt« Cfcot f±# 

wtttt^tfaatt^w^^^s-^^r u 5 - 5 0 s 

4%<D@B, »4L<fil 0 — 3 0S*%<^«5H-effiv^ 
•btiSo ^t^/uSRWJBSrfflV^^tts — a Oil 

*Hy^- h±2 — 2 ofi*%c9@H-erne>Sr 

[0075] *^i:*3^t, rty v\s9is&m^z>m 
o~io or, fiKBf<*t^^5 1 00 — 2000%, flRKfiS 

^JttO. 0 5-1 OKg/mm 2 , (Mfcj&ttO. 0 5 — 1 OK 
g/mm 2 Ll\, *«M^»«iB««E#:tt**W^T 

[0076] *«WJwfflv^5^i^-e#5#y>f ys/r 
*-hitm HJuy^y^-h, 4, 4' 

v^yv-r^-K ^v^ui/y^ym-F, 
fi^y-i, 5-^y^-h, o-f^v?^ 
^y^r^-h, ^fy^ny^y^-h, hy7 

^fc, y v^r^- NSi:^!) r^n^/u 

^y->7^hS^|;J;ot4 
*t^H y^- Kft««t5:im8, 

HL, 3P^- F2 0 3 0, 3P^-h 2 0 3 1, ^ y 

Fmr, ^y^-hMTL, i£pgMo p p®L 9* 

^-ND-102, 9>T*- hD - 1 1 ON, 9tr*- 
hD-2 0 0, ttSyW^A' 



[0 0 7 7] »^yyyy^] **W<0»tt*fc« 
05 «^^-^7^it ^177-^, 

^, r^^u-^^^^^srfflv^^r i*s-e#s P it* 

»5~5 0 0m 2 /g, DBPK»*fll 0-4 0 
Oml/lOOg, ¥^S^i5mn-3 0 0nm, pH 
10 {12-10, "gTk^JlO. 1-1011% 9V?$kBL 
(10. 1-lg/cc, ^SjfSU^o *^w^i^ft5 
* 9 <OMr##)temk ITf^t^y hM, 

BLACKPEARLS 2 0 00, 1 3 00, 1 0 0 
0, 9 0 0, 9 0 5, 8 0 0, 7 0 0, VULCAN 

15 XC-7 2, MX-tf^W:. #80, #60, #55, 
#50, #35, ElftfSS, #2400B, #230 
0, # 9 0 0, # 1 0 00#30, #40, #10B, 
3oyt7yj;-^>M, CONDUCTEX SC, 
RAVEN 1 5 0, 5 0, 4 0, 1 5, RAVEN- 

20 MT-P, T^y— ^yf"xV^75/^ EC, 4 

-tf^-y^iyfnmm. tLttnm&itx&.m'fz>zk& 

^ ~^>7 7 ^7 ^ ^fflt^^{«tt«^ 

-r^scoo. 1-3 omm%xm\i^z t*s»*bv\ 

[0 0 7 8] ftot*«flt«fflSn5rftbO*-3R 
35 fclf #t££ t fc K B ftHr/E Ctfl ^tt -5 £ t n h % 

40 [0 0 7 9] [flWffl] ^y K<^^ y-=y^M*» 

1) 0. 0 1 — 1 fim > fftt<(l0. 0 5- 

0. 8 ^m, Xtt¥^Sttft*S#«tttt^^5p^*tt* 
45 «t9*fV^XB0. 1 MmJ£A_h2 /z mJ^T, if* L< 

[0 0 8 0] 1&&mk Lttt, aft^9 0%JL^_bC0a- 
T/U^^, mt^m. SM^nA, g£ 

50 ftiry^A, a-SMK«, ^k^, ^ 
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■tir*r.it>"srH-e*>*o *y^*«tto. 3 — 1. 5g/ 
cc, ^zk^JlO. l-5li% P Hfl3 — l 1, it* 
ffiSflio-8 0m 2 /g««U\ #«Wt;iJBi^b 

<#*Ll* 0 A#»WittSft^StKAKP- 1 o, A 
KP-12, AKP-15, AKP-20, AKP-3 
0. AKP-50, AKP-80, AKP-100, A 
KP - 1 5 2 0, AKP-1 5 0 0, H I T - 5 0, H 
IT-60A, HIT-60G, HIT-70, HIT 
-80, H I T-8 2, H I T~ 1 0 0, 7 ^ ^=7>"¥ 
A A A- 0 3, A A- 0 4, 0#ft:¥l*ttSL G5, 
G7, S-l, »PAK, ±*tX*th»UB4 0 
B , ^ZMiitUiWA 8 0 0 0, WA 1 0000, 

^nyf>fX^f^eyK( 0-1/4, 0-1/6 , 0-1/8 

K, LANDS ft, DuPontf±, GEttft if ) , FfflX*tt»T 
F100, TF140, TF 1 8 Ofc^tfSJhtf ?>ft<5o 

rn&w*«i^w-*tt»«ttAjii»*i 0 os*gp^ 

xJLTil^, 0-2 0fi*gB, Ml<li0-15lt 
[0 0 8 1 ] ^ftbJWBBHt, *6*»CftlS-a*i-CiMR 

r^^a^^x^ct^cor^ y^jffits, /Ky 

7^^/^ i?7zrL=L/umm. p-^^-j^is^ 



y^JRiS, 0-2 4 

05 J:I> + m^O^J^ (Li, Na, K, Cu4« 
ft, fcmWtl 2-2 2(D—m, X«, H«, M, jE 

10 Tt^bftv^) , S*»io-2 4©-ISttl6M 
V\) £jK*»2~l 2 X«, Efffi, i 

^-xvi^JIgaStt^^TvK 8 — 22 (DmffimT 

$ K, ^if8-2 2«i7>;y, fcJfjWSWB-c* 

So 

20 [0 0 8 2] infe©**«i ttiilMTIi, ^ 

y>-@£, ^/i)/^ 7?yy«, ^y^^v^, 

Jit^Wt. ] J/—;i-Ms D/^^m, 4 77*7*7 y 1/ 
25 ^ K t^f/^rr^F, Tv^t/U- K 

K ;ujru^— h, Kf> / /Mf7i/-h, hy 

35 ^7/u=i- /u, 7!?y;i/7yU3-;K ft4f*s*>*f bix 
So 7Muyt*f ^ K*, ^yiry^^, ^ 

yi/K-yi^^, 7/u^7x/-/uxf uyt*t>f K 

mm, mm^7T^^ mm^^^^m, *^bw*s 

So rnfe^WflMW, ftR±«l*ttiKfttioo% 
50 ftMfy). BMt*«f^^*B^^*4ixTt***toft 



- 12 - 



2003 04 16 08:27 



ftffl2 000—1 49242 



[0 0 8 3] *^?^T-ttffl$tv5rttbWpitffl. #35 

*Mtt-rSw&'Cfeft0«£te*ffl.h3'ii:«. MttHHO 10 

V\ -«fcl4»?tJW©»*i: LTfltttJVKlfco-CttaMt 
tf#W4*£F-4 fc l*TS te fc o T tt^MHi 
»*»w#U 0. l~50ti% ffSL<li2~2 5 15 
fii%cD»§|g-ei!iR 
[00 84] *fc**WT?fflV^5>n«8fe!ni5lWwf-'<r* 

aawL-ct*»**j*v\ jinx 
*5«*ia:a-<?*iiq-*-5«-fr, »tIST«Pt5» 

¥iMhZ> a B tola© CT«tt*S:ift*bfc8L IS! 

3^ kl'XV SW^i^^tiSf^^j,^, *fc. Sto 25 

[0 0 8 5] *&W^m\>^frZGWmm\-t'2:}3l<Di><D 
tfi&m-VZ. &}z.li&mB6 -6 8 4 5 3 l£fE*fetf>ig?FJ 
SrJflV 5. 30 

2. 5~10 0^m % f-yof^MiS^ 
< -tZ>tz.ib2. 5~ 1 0 At mas$f£ U< , $6>l3$? 
*L<I43. 0~8nratfc5 o f-f ^^©^142 0 
-lOO/jm^K, $f,t|?SL<|i25~8 0 35 
U mT'fcSo 

[0 0 8 6] 3fc##iTJiWMK®*teft±<D;fcJt>Ti£ 

vm&®vxi 3 fr&t>ti:\,\ ^rmmm^amm, o. 

01~0. 5/tm > ff4t<li0. 02~0. 5 u m"C 

i-fc*»a»^«0iK*HIBK:'< y * = - h/1 SrfStTT t> 
A^iot£\\ ^<DJ¥^.(4il^ s o. 1—4^111, 
<I40. 3~2. Ofimtfc?!. rnbWTll, /<y 
^n- hJftt^*P«Dt>ro/5^fflf #-5. 
[0 0 8 7] *ISroIffll©J?*tiffl^5^S' KCfi 45 

0. 2~5. O^m, £f£L<f40. 3~3. O/xm^ 50 



£ fete: L< 140. 5~2. 5fimt*J)5, 
[0 0 8 8] &*5, *»W«T*W:IHt«»=*»ttT?* 

<t JLft-T r ir #-C* 5 r. t (4» 5 * T-fcfcV^ 

[0 0 8 9] [3fc«HW ^ll/ll^nSSfifWi* 
yxf l/yf i^7^ u— h, ^U^^L'^i-'T-^ u— h 

#i¥3-2 2 4 1 2 7K**il5± 5 ft*!® * :7V) 

[0 0 9 0] S#ft$ffiS:WYKO|t|!TO PO-3D 
-M I RAUffi-eSU^Lfcf'i>ffi¥^®ffi$ (R a) 
fiii«, 8. Onm«T, SfSL<li4. OnmWT. $ h 
Cl$f4b<fi2. 0nmWTWt>cr)^ttffi-t-5 o i^b<^ 

<. 0. 5 /im«±©a^je*S*V^i:*S»*LV\ 

a , Si, T i ft ^<Dlfc{fcl»^IBte!tt0>te, 7:?y/Vl 

maxlil uiaikT, +.^^^1^$ S Rzl4 O . 5/im« 
T, f-L>ffiUJiiS$}±S Rp{40. 5/iraKT- ^'^ffi^ 
f$SRv(40. 5 nmUT, tf'L-'ffiffiSf^S Sriil 0 
9 0%«T, ¥JS«ftSlall5/(mK±, 3 

iUttft^yhD- /K^stwtfc^ o. oim 

1 At mWTC# £wfc,CD#^ 0 . lmm 2 fcfc!3 0 

2 0 0 Ofll<£>$SH"e='>- hn-yl/f5 it^T^ 

■So 

[0 0 9 1 ] **W^fflV^fen*3t«F#:^F-5«W:, 
b< 1^5-5 OKg/mm 2 , Sfc, J«f^l00t3 
O^T^I^lRSI^ti, 0^b<fi3%j^T, Sbt»S 
b<ttl. 5%J^T> 8 0^3 05)"T?©JfciRj|B*tt#* 
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So 5-100 Kg/mm 2 , 100- 

2 0 0 0 Kg/mm 2 , bl\, &ftIK3RfiiftM: 1 O" 4 

- 1 ovc-efc 5 , b< tt 1 0- 5 - 1 o-vc-e 

ttl 0^/RH%ETF-efcSo :nb©*Wt, "+*«F 
tt, »M#tt{«M^ffirt#^fS](^ 1 1 o%^ 

[0 0 9 2] *«MO««IB»«*(0«tt!&» 

a>&** 0 fi^^xg(4^n- : en2si5t^±^^^T 

J6ft«sr— «^xeiurffiv>5r.i:ds-e#5. aatx 
Li 5 — 5 o ogBcoteH-effitt&asnao 

Jtttaol^jllB^OV^-CttWHSF 1 - 1 0 6 3 3 8, 4$M 
spl - 7 9 2 7 4fcfE*3*bT^4o *fc, »tt*«E*5 
J:tf*ltti*t»» Kfl#7 * fcr-X«:JH 5 r 

tr— x, f^7t- x, ^tr— x^»5St?& 

So ft «F«M, ^-^V^^ 

[0 0 9 3] **W^M*J«©»«IE»«*S:l8E*-t- 

f§<7} 5 1 -4 6 1 8 6 ^#MBg 6 0-2 3 8 

17 9, 4#g^2-2 6 5 6 7 2 icBB^ $ tlTl 

-TS^SST-fe <9 , ^WHBg 63-88080, #03 
¥2-17971, mm¥-2-2 6 5 6 7 2fcHI*S*l 

*9, 1 7 4 9 6 5i^^^^tV-CV>S^< 



^rKlhi-Sfc^, #MBH6 2-9 5 1 7 4^#i?l - 
05 2 3 6 9 6 8^BB*SnTV^5 «t 5ft*ftK± 

S&fc, M^Jfc^tttffco^-CHc* #IH¥3-8 4 7 l 

£j&s#*bi\, 
15 [0 0 9 4] 3t»flc±fc»rilS JxfcW4/iB, * 

20 i"5»^ttAJRn - yU|BJ6"e»«i-5 r. £ bl\ 

1 0 Otaitfc^c |»BEAtt»* b< {12 0 Okg/cm 
J^_b, £ b< {±3 0 Okg/cm EA-bt?fcS 0 # ^ 

30 [0 0 9 5] *«K^«ftlB»ttE#0^y KKS^T** 
MtflMfttt, fflflE- 1 0°C-4 0t, M^0%-9 5%<^ 
$5H^*5V>Til^, 0. 5^T, »*L<ttO. 3^ 
T, *ffi@^&t{l»^ b < ttWfcfeffi-C 1 0 4 - 1 0 12 
^--^/sq, ^WiJl- 5 0 0V^?>+ 5 0 OVJKrt^Sjlf 

35 £bi\ ^tt^(7)0. 5%#t/t?<^SH±*H:ffirt**lft 
t?»* b< 1 0 0-200 OKg/mm 2 , «K»f34i«tt» 
* b < n 1 0 — 70 Kg/mm 2 , ^^iS^^*(^#ti*tt 
Mrt^^rf^T'i?^ b< {1100—1 50 OKg/mm 2 , «f 
^t5tt*f* b< (10. 5%JWT\ 10 0T:JWT^fe^^> 

40 sa«-e^*iteiil*tt#*b<tti%KT, Sfefcffs 

U<(10. 5%J|^T> t>o<h fc»*b< flO. 1%J^T 

■cfcSo «tt«^^7^e»a« (i i 0HzT?ay^bfc 

■btttt#tt»3toti5fe»tt*o**:jS) {15 0°CK_hl 

2 ot«TW^t<> Tloweot-ioow 

45 ff* bV\ S^#tt*(l 1 X 1 0 8 -8 X 1 0 9 dyne/cm 
2 cof5ffl{rfeSr^^^^b<, «ifejE»tt:0. 2 SAT 

ffirt#*f&i"Ci o%Krt-e«tf*bv^i^Sf*bv\ 

50 ^tt^^ 1 fc**n*a«»tttr4#* b< (1 1 0 Omg/m 2 
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»K±oTttfc*lt«ratfitbfc**5Av^»fr^*>S« 05 [0 0 9 7] *«98<o««E«j«Efrtt. ittfcJSCTJi 

[0 0 9 6] «*fe»*ffifc*3VvT\ **^£Rmaxi2 fcBtttJn^ft b©4fc3a»tt £ 4: **-C# 5<£>i* 

0. t*ffiffia*SrS2 0-8 0%Sl *»tM J: 9 (S< UT««lB«jKff^y 5 * 

T\ ¥«f X a(i 5 - 3 0 0 /x m^lT^»f 1 1 \ M 10 & < & ^"Cfc So 

ttJB(O*ffi^jB^0. 0 1 /zm— 1 »m<n±% £<Dh<D [0 0 9 8] 

*1609 l — io, itIKM l - 3 



: F e 7 5]^%, Co 2 SJRW-% 
A I /F e = 6f^% 
Y/F e=6gf% 
XSIMUKHC 2 8 A 

H c : 2 2 3 Qa^jVT.^y Y\ : 52ra 2 /g, 

as : 1 5 0 emu/g „ ^hKfftft : 0 . 0 9 5 /im, 

(KT> rjsibflHfcj fcB-f) : 2 5%, 

: 3 5%, SSili^lM' X : 1 2 0 A, ¥^ft^Jt : 6. 5 

^ttr^/H:^* mriio (H*-tf*vtt«) i iBB 

7fiV VUflsmiS UR8 2 0 0 (jmffittM) 535 

oWt H I T6 0A( ftftflS**) 1 OS 

^-^7^^ #5 0 (Jfi^-^VttSS) 2gP 

^ai^U^^/^V^ 3§P 

^fy^fru-|> 2 SB 

^rryyS o. sgp 

^f;|/xf/U>5rhy 18 0gfl 

>^ cr^^-^/ >- 1 8 0g{5 

a-Fe 2 0 3 8 0^15 

5F*SSWl* : 0. 1 1 , Sbep : 5 2 m 2 / g , 
pH : 9. 

Sffi&aSJAl (OH) a S:JS» a-Fe 2 0 3 raiT2i [0 0 9 9] 

^;37^AAA-04 5g|5 
(o7;V5t, 5pft9*S^S : 0. 40/im) 

^y^r^^sc-u (so vtrr^*— sR^tfctt) 20gB 

»ttr^/ua-&fr : MR 1 10 (0***^») 1 2 SB 

y 9 ^«MB : U R 8 2 0 0 (MW4M±U) 5 §B 

7xx;^^^yg 3gl5 

X^/UJX^TU—h 2 SB 
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[0 10 0] 



mmm.* (*it^i-) 



MR 110 (p*ftyffl 

ur82oo m.wm±m 



yfvl^^l^ hV/i'^ dr-^y V (7/31^1) 

[«1] 

2U m&MiLT- 



Na 


*m 








Sbbt 










(rf/sr) 


mm 


ft 


1 




0.090 


2 6 


7. 1 


6 5 


Al(GH) a 


3wtX 


2 




0. 075 


2 5 


6.8 


7 5 


Al(QH) a 


3wtX 


3 




0.091 


3 5 


7,0 


7 0 


A1(0H), 


3wtX 


4 




0. 125 


2 7 


as 


5 5 


AKCSOs 


3wt| 


5 




a 080 


2 3 


7.0 


8 6 






6 


TiO s 


0.093 


2 9 


6. 1 


0 5 


Al(O0» 




7 


SdOs 


0.055 


2 7 


4,5 


9 0 







0. 

3 0 

1 0 
1 



0. 
3 0 



5 215 
Og|5 

0 8B 
If 15 
5 SB 
3 SB 
2» 
5 §15 
0£|5 



[0101] «ffi*Zyg!&£>Ste N i&^CO«^!E«cWMgl 
W»^«ttJ|fi^-^»-*-Sfi*%-e, AKOH), SrS^t?tf 

Bf&m (cii5$B, attS^ffl fi 5 SB ;L, $ & \z 
^rft^itlzi/f n^df-y-y V3 0§|5§r*D^. lym 

[0102] »p,nfcT*^fifcffl»!|si- mmtmrn) 

(^^COK^(C^<7)_h}imttSwJ¥^^0. 20/m©f 

ii2nm©77? K3tf## : ^foy) Jhlr 

We^*fcSiH^(cfo5 5^.1:6 0 0 o ^vu^t- s/ K 
<75^73£:^-o=<^/P hM&b 6 0 0 o^/p^t 1 > K«t 



25 ASrttoyuy-f KteiDEfaU ft*KJ:9tttt«:-fc 
jy h bfco 

[0103] KJftgL -/KO**»P>«*SixS 7 

SSrfTV\ tffll, ff^-0. 5 MmW^s/^Jf # 
30 ^7 7^ 1 7nm 10 0^ » 

/Uv"7i>, 5pi^e^f-@ : 4 Onm 8 0£B, «7^;t 
^^t^S : 2 0 Onm 5g|5£:= K n-fc/Pn -;*^Jig, 

Lfco 3. 8mm(D«/Hz^ 'J -y h * D s> h&<D&<9 

[0 10 4] #p 5 *i/c-y-v7 p /u{^ov^-ce^#i*, 

40 ffi¥i$*ffifi£ (Ra) , IHAiC/N. x-^ftyvtt 

( 1 ) msufffi. (He, ^kfi) : £MR$im%?i- 
sue ufc. ntiiifift««*ie x m&mm-Zh/ 4 » -t? 

(2) ^'M^P^^ffift^ (Ra) : 3D-MIRAU 

(Ra) :WYK0ttS!T0P0 3DSrffi 
V>T, M I RAUS-C^2 5 0 X 2 5 0 urn ©ii©R 
50 affi^S'Jfebfco aij^*^650nm ^T^SMIE, Ri® 
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MjE^D^iTV>5 0 ***tt* : F»fcT«ltt8*«llll 

(3) ^- ^(OCNJttt, IBft^yK (MIG , 
0. 15/im, 1. 8T) S: K7^T^^^i:ffi!}WKf 
i?*Mm^r%, 7*4 rmttMSt 3 m/ s e 

X«rjB*Lfc. C/N ^rOd 

312 



(4) "r— ym^mz, dds K^^fflv^rs^ 

1 0%RHT^ff$Wc o IMKS££f3;£W7 0%l:fto 

[0105] 
[^2] 











Na 




He 




SQ 


8a 
(nm) 


n 


C/N 
(dB) 


w 






1 


50 


2385 


5. 2 


0. 87 


2. 4 


1.5 


4.3 


95® 


60^£Lh 


^2 


1 


100 


2395 


3. 8 


0. 88 


2.3 


-1. 5 


5.6 




60#£L± 


^3 


2 


50 


2390 


5.2 


0. 88 


2.3 


1.7 


4. 9 


ooihi ! 




^4 


2 


100 


2400 


3.8 


0. 89 


2.2 


-1.3 


5.8 


ttTttL 


60#£Ui 


1^5 


2 


300 


2435 


2.0 


0. 89 


2. 1 


-6.8 


5.8 




60#J£*J: 


^6 


5 


50 


2380 


5.2 


0. 87 


2. 1 


1.6 


4.8 


93m 


533> 


^7 


5 


100 


2390 


3.8 


0. 88 


2.0 


-1. 2 


5.9 




55# 


^8 


6 


50 


2375 


5. 1 


0. 86 


2.4 


1.2 


4.2 






^9 


6 


100 


2380 


3.8 


0. 87 


2. 3 


-2.0 


5.2 


m.TK L 




^10 


7 


50 


2380 


5.2 


0.88 


2.0 


1.8 


5. 1 


98© 




Jfcl 


4 


50 


2370 


5. 1 


0. 83 


2.8 


0.0 


0.0 


520 


253* 


ifc2 


4 


100 


2375 


3.7 


0. 83 


3.3 ' 


-4. 5 


-3.3 


60© 


30# 


it3 _, 


3 


50 


2375 


5.2 


0. 84 


2. 7 


0.5 


0.0 


90m 


60£>J£*± 



[0107] 



1 0 0 g(5 



[0 10 6] *«BB<o|SH<z)sp*SSttifiiaEtb«*S:« 
^<0»S\ ISA. c/N N B^ttXt5^^/uji«5Cofc 0 H 

: F e 7 5j!§C^%, C o 2 5jDR^% 
A 1 /F e = 6j%?% 
Y/F e =SJW^% 

mmmitmrn 2 s a 

H c : 2 1 7 O =c/UXTy b\ S BET : 56m 2 /gs as 145 emu/g 
spfc&fittg : 0 . 0 6 5 ft m , 

MMRft : 2 2 %, VISA* : 4 1 %. igfiWX : 1 1 5 A, 
sP^tMRJt : 6 . 0 
#BH4tt* : X 3 KfB* («3S^*«tt3|ft^!fcWSrtt^) *4 
ifrfbfcr^wfi'&ffc MR 1 1 O (B*^^tt«) 1 isc 
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bfcAl*Sr*3K:*i- 0 ) o y-^^ F^40 0W 
-f h U BfcKT^S^^SrSSSO (Al/F 

*3 ^mtt&T- 



U R 8 2 0 0 

#5 0 (jfia-tfv'tta) 



5 §(5 
2g|5 
3gP 
2 SB 

8 0g|5 
8 0g|5 



[0 10 8] f# btlfe^^-f h£TEM tfigl L^fttt 
5, Attft<£>Xfbffift« sp*&«f«it, S BET SrS0*L 

[0 10 9] 
15 [«3] 



lft 

CAI/Fe ) 



7.5 
10 
20 



0. 10 
0. 063 
0.045 



25 
22 
21 



7.5 
6.5 
6.0 



S BBT 

Cirf/g) 



55 
68 
90 



[0110] 25 

Al^JPa-Fe 2 0 3 (X 3 fcE<t) 
*frffcbr=/ufi-&# MR110 (0***^tt«) 

tfvvuf^mm UR8200 

#50 (*&#-^V|±Si) 

±E±»ffliB** (^Wttlft^ttlfcO *3J:t5*«tt«ft 
y^3 0g[5^riP^, Uci 



- 18 



1 0 on 
1 1SB 
5g|5 
2 

3 8B 
295 
0. 5 £|5 
18 0S 
1 8 0g|5 

[0111] WbnfcTJWBriUflttft 

^^OK^i-^^-b^tt^^ff^^O. 2 5 Mm 

tfS 2 nra^T7^ K3fc«K*: (fflo°p« : ^hn^) -B- 

WJP**«a««»K:*>* HIC6000 ^A^x ^y K 
©l^^So3/^ h^^i: 6 0 0 0^^^^5/ Ktf>S£ 

[0 112] £JRn-^<D*a»fe*J*<Sft5 7 

I£cd# l/y^-t1M9 5°C^T^jS2 0 0m/»T* 

^7*;^ 17nm lOOgB, j^Sfe* 

/Uv^i* : 4 0 nm 8 0 SB, a7^;t 
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2 0 0nm 5 V n -fe/Un -^8tl, 



05 



[0 113] #e>tlfc*^/WwOV^-C±IS^HlK0(^ 
HttlcaBMtttu **iB¥*9*iiia* (Ra).fflA^ 

fco 

[0 114] 
[3*4] 















Na 




He 


mitm 


SQ 


Ra 
(nm) 


(dB) 


C/N 
(dB) 


w 






B 


50 


2300 


6.5 


0. 88 


2.2 


1.2 


5.5 




50# 


1^12 


B 


100 


2335 


4.9 


0. 89 


2. 1 


-1.0 


6.0 




60#£l_b 


^13 


C 


50 


2305 


6. 5 


0. 89 


2. 1 


1.3 


5.8 


(ftTttL 




^14 


c 


100 


2330 


4.9 


0. 90 


2.0 


-1.0 


6. 5 




604>JSU: ! 


±t4 


A 


50 


2290 


6.4 


0. 81 


2.7 


0.0 


0.0 


50® 


10# 


Jt5 


A 


100 


2292 


4.8 


0. 82 


2.7 


-3. 5 


-3.0 


45IU 


155> ! 



[0 115] ^JSW^ttH^WSWlSiaEiliffiftSrl* 

sQ^^tu, ^BMtBca^ii^i^, mm. c/n 

Tl^Co HJfcMl 3M1 4c7>£ 5t-ifi5Al$*a 



20 Hk0igbW^tt^«ix-CV^fco 

[0 1 16] 

25 spj^gjJftfttfS o . 0 3 — 0. 1 0 MmT?*>SfcOSrfflV^ 

*»ffittT-S:»»»ttA*»* 1 0 ofiSSlH^L 2 5 

8£as««H4, *Sf^jWE*/-f X*sfi|*Sn, jfe*T»^f*fc 
30 y-^^»*«reHM**>. MR— 5/ K 
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